THERE are few published studies of dive times of dugongs ( Dugong dugon). Direct observations are problematic because D. dugon are shy and difficult to observe in the wild from boats without creating observer effects. Time Depth Recorders (TDR's) can record dive and surface times during dive behaviour, but there are no published data as yet for D. dugon using this technology. Although studies on dive times using Time Depth Recorders (TDR's) result in larger data sets, their results are difficult to relate to particular behaviours such as foraging. This paper provides submergence and surface interval times for dugon were observed and dive times recorded from a two-lane bridge, 500 m in length, that connects the mainland and Channel Island. The bridge provided an opportunity to observe D. dugon with no observer effect while they foraged during a high or flooding tide over rocky substratum beneath and near the bridge. The deck of the bridge formed the viewing platform and was on average, approximately 4 m above the surface of the water during the observation periods. D. dugon were observed foraging under and around the bridge to distances of between 80 and 120 m depending on glare and surface conditions. Submergence times began when a n individual disappeared below the surface (Anderson 1998) and ended when it re-emerged at the surface. The surface interval was the time between dives, and included the period when a D. dugon would sink slightly below the surface between breaths. The number of breaths were recorded during the surface interval. All dive observations were for adult sized D. dugon unaccompanied by calves that were foraging on algae over a rocky reef around and under the Channel Island Bridge (Whiting 2002). The water depth during these foraging episodes ranged from 1 -6 m.
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Submergence times were recorded for 30 D. dugon with between 1 and 19 dives recorded for each animal. The identification of individuals using photographs was not conclusive and therefore sightings from different days may have included the same individuals. For pooled data, the mean submergence time was 360.38 s (sd = 131.77, range = 46 -658, median 371, n = 207), the mean surface interval was 12.97 s (sd = 9.94, range 2 -43, median = 9, n = 145) and the mean number of breaths during a surface interval was 1.6 (sd = 0.71, range = 1 -4, n = 240). Eight D. dugon had ten or more submergence times recorded. The mean of means of this group was 359.89 s which is very similar to the pooled sample of all observations. Using either value, D. dugon would make approximately 10 dives per hr.
The mean dive times presented here are at least double those previously presented for wild D. dugon. In Shoalwater Bay, Queensland, D. dugon had a mean dive time of 73.3 s (n = 370) that is one fifth of the mean reported here (Anderson and Birtles 1978) . Other studies show similar results for adult D. dugon without calves; 54.7 s (n = 346) (Anderson 1982) , between 38.1 s ( n = 76) and 71.8 s ( n = 88) (Anderson 1998 ) and 149.6 s (Churchward and Anderson 1999) . These mean dive durations are between one half and one ninth of those times reported by this paper.
A maximum dive time of 658 s recorded in this study is the longest published for D. dugon in the wild. Maximum times reported elsewhere include 400 s in both Shoalwater Bay, Queensland (Anderson and Birtles 1978) NT University, Darwin, NT, 0815, Australia and Faculty of SITE, Northern Territory University, Darwin, NT, 0909, Australia. Manuscript received 3 December 2001; accepted 1 February 2002 accepted 1 February . 1998 . In captivity, a maximum dive time of 506 s was reported in Cairns, Queensland (Kenny 1967) although this dugong may have been ill (Anderson and Birtles 1978) .
Dive times are affected by many factors including activity (foraging, resting, moving) (Churchward and Anderson 1999) , foraging depth (Churchward and Anderson 1999) , presence of calf (Anderson 1982; Churchward and Anderson 1999) , forage species, foraging mode, locality, activity and reproductive status (Anderson, unpubl. data in Marsh 1989) . The effect of ambient water temperature on submergence time for dugongs is one factor that has not been investigated in the literature. Marsh et al. (1978) explains that marine mammals living in elevated temperatures would experience a reduction in metabolic rate and consequently oxygen consumption. The warm water temperatures around Darwin (monthly means between 24ºC and 32ºC; Michie et al. 1991) , when compared to Shark Bay, WA, and Shoalwater Bay, Qld, may potentially lead to longer dive times.
One other explanation for the discrepancies in D. dugon dive times may relate to possible observer effects caused by boats or other craft in the other studies. Anderson and Birtles ( 1978) describe four responses to swimmers or boats, which included no response, curiosity, avoidance or fright. Observations from boats may cause significant behavioural changes that reduce the submergence times of D. dugon (Anderson 1982 (Anderson , 1998 .
The ability of D. dugon to dive for extended periods needs further investigation, particularly if differences occur between different localities or latitudes. Such differences may affect correction factors used for aerial surveys. Aerial photographs and aerial surveys estimate that D. dugon spend between 14 % and 16.7 % of their time at the surface (Marsh and Sinclair 1989) . However, estimates using dive and surface interval times are much lower. This study shows that the surface interval accounted for 3.6 % of total cycle while other studies indicate an even lower estimate (1.9 %) (Anderson and Birtles 1978) . Turbid waters in the Northern Territory mean that the population estimates obtained by aerial surveys rely heavily on the accuracy of correction factors.
